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DISCLAIMER 
 
This report was prepared as an account of work sponsored by an agency of the United 
States Government.  Neither the United States Government nor any other agency thereof, 
nor any of their employees, makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or otherwise does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof.  The views and opinions of authors 
expressed herein do not necessarily state or reflect those of the United States Government 
or any agency thereof. 
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ABSTRACT 
 
This Topical Report (#1 of 9) consists of the figures 1.1-1a to (and including) 3.1-69 (and 
appropriate figure captions) that accompany the Final Technical Progress Report entitled: 
“Innovative Methodology for Detection of Fracture-Controlled Sweet Spots in the 
Northern Appalachian Basin” for DOE/NETL Award DE-AC26-00NT40698. 
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LIST OF GRAPHICAL MATERIALS 
 
 
FIGURE 1.1-1a.  General Location Map of Study Area on a Structure Contour Map of 
the Top- of-Precambrian in the Appalachian Basin 
  
FIGURE 1.1-1b.  General Location Map of Study Area.  
 
FIGURE 1.2-1.  Structure Contour Map in Seneca Lake Region.  
.   
FIGURE 1.2-2.  Proposed Faults in the Northern Appalachian Basin of New York State.  
 
FIGURE 1.2-3.  Cross Section of the Glodes Corners Road Field.  
 
FIGURE 2.1-1.  Field Areas (Swaths) for Fracture Study.   
 
FIGURE 2.1-2.  Legend for Modified Rose Diagrams.  
 
FIGURE 2.1-3.  Schematic Diagram of Fracture Intersection Patterns.  
   
FIGURE 2.1-4.  Location of N-S Seneca Lake Transect for ENE- and E-Striking 
Fractures.  
 
FIGURE 2.1-5.  E- and ENE-Striking Fracture Frequency at Sites Extrapolated (on an 
ENE-Strike) to a N-S Seneca Lake Transect. 
 
FIGURE 2.1-6.  E-Striking Fracture Frequency at Sites Extrapolated (on an E-Strike) to a 
N-S Seneca Lake Transect.  
 
FIGURE 2.1-7.  Cayuga Lake Transect Location Map.   
 
FIGURE 2.4-1.  Location Map of Interpreted Seismic Lines.  
 
FIGURE 3.1-1.  Modified Rose Diagrams of Fractures in the Detailed Study Area, East 
Side of Seneca Lake.  
 
 FIGURE 3.1-2.  Widely-Spaced NNW- and NNE-Striking Fractures.  
   
FIGURE 3.1-3.  Index Map Showing Locations of Figures With Photographs.  
 
FIGURE 3.1-4.  ENE-Striking FIDs.  
 
FIGURE 3.1-5.  NNW-Striking FIDs. 
   
FIGURE 3.1-6.  N-Striking Fracture With Dextral Motion.  
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FIGURE 3.1-7.  Index Map Showing Locations of Map Enlargements East of Seneca 
Lake for Modified Rose Diagrams.  
 
FIGURE 3.1-8.  N-S Seneca Lake Transect Displaying Fracture Frequency of ENE- and 
E-Striking Fractures.  
   
FIGURE 3.1-9.  Enlargement #9 East of Seneca Lake with Modified Rose Diagrams.  
 
FIGURE 3.1-10.  Enlargement #10 East of Seneca Lake with Modified Rose Diagrams.  
 
FIGURE 3.1-11.  Enlargement #11 East of Seneca Lake with Modified Rose Diagrams 
Explanation for modified rose diagrams in Figure 2.1-2.  
 
FIGURE 3.1-12.  Enlargement #12 East of Seneca Lake with Modified Rose Diagrams.  
 
FIGURE 3.1-13.  Enlargement #13 East of Seneca Lake with Modified Rose Diagrams.  
 
FIGURE 3.1-14.  Enlargement #14 East of Seneca Lake with Modified Rose Diagrams.  
   
FIGURE 3.1-15.  Enlargement #15 East of Seneca Lake with Modified Rose Diagrams.  
   
FIGURE 3.1-16.  Enlargement #16 East of Seneca Lake with Modified Rose Diagrams.  
 
FIGURE 3.1-17.  Enlargement #17 East of Seneca Lake with Modified Rose Diagrams.  
   
FIGURE 3.1-18.  Enlargement #18 East of Seneca Lake with Modified Rose Diagrams.  
   
FIGURE 3.1-19.  Enlargement #19 East of Seneca Lake with Modified Rose Diagrams.  
   
FIGURE 3.1-20.  Enlargement #20 East of Seneca Lake with Modified Rose Diagrams.  
   
FIGURE 3.1-21.  Location of Tully Transect Along Seneca Lake.  
   
FIGURE 3.1-22a.  Geological Cross-section of the Tully Formation.  
   
FIGURE 3.1-22b.  Enlargement of the Northern Portion of the Tully Transect Along 
Seneca Lake. 
   
FIGURE 3.1-22c.  Enlargement of the Southern Portion of the Tully Transect Along 
Seneca Lake, Fold Alternative.  
   
FIGURE 3.1-22d.  Enlargement of the Southern Portion of the Tully Transect Along 
Seneca Lake, Fault Alternative.  
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FIGURE 3.1-23.  Location Map for Field Sites and Insets that Display Modified Rose 
Diagrams of the Cayuga Lake Swath.   
 
FIGURE 3.1-24.  Inset A with Modified Rose Diagrams of the Cayuga Lake Swath. 
 
FIGURE 3.1-25.  Inset B with Modified Rose Diagrams of the Cayuga Lake Swath. 
 
FIGURE 3.1-26.  Inset C with Modified Rose Diagrams of the Cayuga Lake Swath.  
 
FIGURE 3.1-27.  Inset D with Modified Rose Diagrams of the Cayuga Lake Swath.   
 
FIGURE 3.1-28.  Inset E with Modified Rose Diagrams of the Cayuga Lake Swath. 
 
FIGURE 3.1-29.  Inset F with Modified Rose Diagrams of the Cayuga Lake Swath.   
 
FIGURE 3.1-30.  Inset G with Modified Rose Diagrams of the Cayuga Lake Swath. 
 
FIGURE 3.1-31.  Inset H with Modified Rose Diagrams of the Cayuga Lake Swath. 
 
FIGURE 3.1-32.  Inset I with Modified Rose Diagrams of the Cayuga Lake Swath.  
 
FIGURE 3.1-33.  Inset J with Modified Rose Diagrams of the Cayuga Lake Swath.  
 
FIGURE 3.1-34.  Inset K with Modified Rose Diagrams of the Cayuga Lake Swath.  
 
FIGURE 3.1-35.  Inset L with Modified Rose Diagrams of the Cayuga Lake Swath.   
 
FIGURE 3.1-36.  Inset M with Modified Rose Diagrams of the Cayuga Lake Swath.   
 
FIGURE 3.1-37.  Inset N with Modified Rose Diagrams of the Cayuga Lake Swath.   
 
FIGURE 3.1-38.  Inset O with Modified Rose Diagrams of the Cayuga Lake Swath.   
 
FIGURE 3.1-39.  Inset P with Modified Rose Diagrams of the Cayuga Lake Swath.   
 
FIGURE 3.1-40.  Inset Q with Modified Rose Diagrams of the Cayuga Lake Swath.  
 
FIGURE 3.1-41.  Inset R with Modified Rose Diagrams of the Cayuga Lake Swath.  
 
FIGURE 3.1-42.  Inset S with Modified Rose Diagrams of the Cayuga Lake Swath.   
 
FIGURE 3.1-43.  Inset T with Modified Rose Diagrams of the Cayuga Lake Swath. 
 
FIGURE 3.1-44.  Location Map for Field Sites and Combined Data Maps in the Cayuga 
Lake Swath. 
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FIGURE 3.1-45.  Northern Combined Map in the Cayuga Lake Swath.  
FIGURE 3.1-46.  Central Combined Map in the Cayuga Lake Swath.   
   
FIGURE 3.1-47.  Southern Combined Map in the Cayuga Lake Swath.   
   
FIGURE 3.1-48.  Inset A Display of FIDs in the Cayuga Lake Swath.   
 
FIGURE 3.1-49.  Inset B Display of FIDs in the Cayuga Lake Swath.  
 
FIGURE 3.1-50.  Inset C display of FIDs in the Cayuga Lake Swath.  
 
FIGURE 3.1-51.  Inset D Display of FIDs in the Cayuga Lake Swath.  
 
FIGURE 3.1-52.  Inset E Display of FIDs in the Cayuga Lake Swath.  
 
FIGURE 3.1-53.  Inset F Display of FIDs in the Cayuga Lake Swath.  
 
FIGURE 3.1-54.  Inset G Display of FIDs in the Cayuga Lake Swath.  
 
FIGURE 3.1-55.  Inset H Display of FIDs in the Cayuga Lake Swath.  
 
FIGURE 3.1-56.  Inset I Display of FIDs in the Cayuga Lake Swath.  
 
FIGURE 3.1-57.  Inset J Display of FIDs in the Cayuga Lake Swath.  
 
FIGURE 3.1-58.  Inset K Display of FIDs in the Cayuga Lake Swath.  
 
FIGURE 3.1-59.  Inset L Display of FIDs in the Cayuga Lake Swath.  
 
FIGURE 3.1-60.  Inset M Display of FIDs in the Cayuga Lake Swath.  
 
FIGURE 3.1-61.  Inset N Display of FIDs in the Cayuga Lake Swath.  
 
FIGURE 3.1-62.  Inset O Display of FIDs in the Cayuga Lake Swath.  
 
FIGURE 3.1-63.  Inset P Display of FIDs in the Cayuga Lake Swath.  
 
FIGURE 3.1-64.  Inset Q Display of FIDs in the Cayuga Lake Swath.  
 
FIGURE 3.1-65.  Inset R Display of FIDs in the Cayuga Lake Swath.  
 
FIGURE 3.1-66.  Inset S Display of FIDs in the Cayuga Lake Swath.  
 
FIGURE 3.1-67.  Inset T Display of FIDs in the Cayuga Lake Swath.  
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FIGURE 3.1-68.  Transect on the West Side of Cayuga Lake that Compares E-striking 
Fracture Frequency to E-striking Landsat Lineaments from EarthSat 
(1997).  
 
FIGURE 3.1-69.  Transect on the West Side of Cayuga Lake that Compares ENE-
Striking Fracture Frequency to ENE-Striking Landsat Lineaments from 
Earthsat (1997).  
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FIGURE CAPTIONS FOR TOPICAL REPORT #1 
   
FIGURE 1.1-1a.  General Location Map of Study Area on a Structure Contour Map 
of Top of Precambrian in the Appalachian Basin 
 White shaded area in central New York indicates location of Figure 1.1-
1B. Structure contours after Shumaker (1996). 
 
FIGURE 1.1-1b.  General Location Map of Study Area.  
 Four proprietary seismic lines and aeromagnetics were interpreted for this 
project within the yellow box. In order to preserve the proprietary nature 
of the seismic interpretation, the actual shot point locations of the seismic 
lines are not shown. Location of map shown in Figure 1.1-1A. 
 
FIGURE 1.2-1.  Structure Contour Map in Seneca Lake Region.  
 Contours are on the base of the Devonian Rhinestreet Formation, which 
crops out in the study area. Contour interval = 25 ft. (7.6 m). After 
Bradley et al. (1941).  
 
FIGURE 1.2-2.  Proposed Faults in the Northern Appalachian Basin of New York 
State.  
 Figure after Jacobi (2002). 
 
FIGURE 1.2-3.  Cross Section of the Glodes Corners Road Field.  
 Section is based on well logs. After Beardsley (1999, 2001), from Jacobi 
et al. (2006d). 
 
FIGURE 2.1-1.  Field Areas (Swaths) for Fracture Study.  
  Larger font text indicates names of 7.5’ topographic quadrangles, whereas 
boxes with smaller font text indicate place names.  
 
FIGURE 2.1-2.  Legend for Modified Rose Diagrams.  
 The top half of the modified rose diagram displays the fracture frequency 
for each fracture set, and the lower half of the diagram shows the abutting 
relationships of the fracture sets. 
 
FIGURE 2.1-3.  Schematic Diagram of Fracture Intersection Patterns.  
 Lower half of rose diagrams illustrate how the accompanying fracture 
intersection pattern is indicated on modified rose diagrams (see legend for 
modified rose diagrams in Figure 4).  
 
FIGURE 2.1-4.  Location of N-S Seneca Lake Transect for ENE- and E-Striking 
Fractures. Transect displayed in Figure 3.1-8. Sites were extrapolated to 
this transect in order to construct Figure 3.1-8. 
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FIGURE 2.1-5.  E- and ENE-Striking Fracture Frequency at Sites Extrapolated (on 
an ENE-Strike) to a N-S Seneca Lake Transect. 
 
FIGURE 2.1-6.  E-Striking Fracture Frequency at Sites Extrapolated (on an E-
Strike) to a N-S Seneca Lake Transect.  
 
FIGURE 2.1-7.  Cayuga Lake Transect Location Map.  
  Orange line indicates location of Cayuga Lake Transect shown in Figures 
3.1-68 and 69. Small numbers indicate outcrop locations. Red boxes are 
inserts that are enlarged in figures 3.1-24 to 3.1-43. Green lines are 
Landsat lineaments from EarthSat (1997).  
 
FIGURE 2.4-1.  Location Map of Interpreted Seismic Lines.  
 One proprietary seismic line is located in each of the four swaths. In order 
to preserve the proprietary nature of the seismic interpretation, the exact 
shot point locations of the seismic lines are not shown 
 
FIGURE 3.1-1.  Modified Rose Diagrams of Fractures in the Detailed Study Area, 
East Side of Seneca Lake.  
  Legend for modified rose diagrams in Figure 4. From Lugert et al. (2002) 
and Jacobi et al. (2002a, b). 
 
 FIGURE 3.1-2.  Widely-Spaced NNW- and NNE-Striking Fractures.  
  One-lane bridge in background provides approximate scale. Location of 
Figure 3.1-2 shown in Figure 3.1-3. From Lugert et al. (2002) and Jacobi 
et al. (2002a, b). 
 
FIGURE 3.1-3.  Index Map Showing Locations of Figures With Photographs.  
 
FIGURE 3.1-4.  ENE-Striking FIDs.  
  Locations shown in Figure 3.1-3. After Lugert et al. (2002) and Jacobi et 
al. (2002a, b). 
 
FIGURE 3.1-5.  NNW-Striking FIDs. Locations shown in Figure 3.1-3.  
  After Lugert et al. (2002) and Jacobi et al. (2002a, b). 
 
FIGURE 3.1-6.  N-Striking Fracture With Dextral Motion.  
  To discriminate between strike slip offset and a normal abutting 
relationship of the E-striking fracture, an arbitrary standard was set that 
three “abutting” fractures had to show equal (or nearly equal) offset across 
the “master” fracture in order for the “master” fracture to be considered a 
fracture along which strike-slip motion had occurred. Thus, in this case, at 
least two more fractures adjacent to the one shown displayed the same 
magnitude and sense of offset as the one in the photograph. Location 
shown in Figure 3.1-3. From Lugert et al. (2002) and Jacobi et al. (2002a, 
b). 
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FIGURE 3.1-7.  Index Map Showing Locations of Map Enlargements East of Seneca 
Lake for Modified Rose Diagrams. Labeled boxes are shown in figures 
3.1-9 to 3.1-20. After Lugert et al. (2002) and Jacobi et al. (2002a, b). 
 
FIGURE 3.1-8.  N-S Seneca Lake Transect Displaying Fracture Frequency of ENE- 
and E-Striking Fractures.  
  Location of transect shown in Figure 2.1-4. Values are averaged in a 1 km 
window along the transect from all projected sites. After Lugert et al. 
(2002) and from Jacobi et al. (2002a, b). 
 
FIGURE 3.1-9.  Enlargement #9 East of Seneca Lake with Modified Rose Diagrams.  
  Explanation for modified rose diagrams in Figure 2.1-2. Map location 
shown in Figure 3.1-7. After Lugert et al. (2002) and Jacobi et al. (2002a, 
b). 
 
FIGURE 3.1-10.  Enlargement #10 East of Seneca Lake with Modified Rose 
Diagrams.  
  Explanation for modified rose diagrams in Figure 2.1-2. Map location 
shown in Figure 3.1-7. After Lugert et al. (2002) and Jacobi et al. (2002a, 
b). 
 
FIGURE 3.1-11.  Enlargement #11 East of Seneca Lake with Modified Rose 
Diagrams.  
  Explanation for modified rose diagrams in Figure 2.1-2. Map location 
shown in Figure 3.1-7. After Lugert et al. (2002) and Jacobi et al. (2002a, 
b). 
 
FIGURE 3.1-12.  Enlargement #12 East of Seneca Lake with Modified Rose 
Diagrams.  
  Explanation for modified rose diagrams in Figure 2.1-2. Map location 
shown in Figure 3.1-7. After Lugert et al. (2002) and Jacobi et al. (2002a, 
b). 
 
FIGURE 3.1-13.  Enlargement #13 East of Seneca Lake with Modified Rose 
Diagrams.  
  Explanation for modified rose diagrams in Figure 2.1-2. Map location 
shown in Figure 3.1-7. After Lugert et al. (2002) and Jacobi et al. (2002a, 
b). 
 
FIGURE 3.1-14.  Enlargement #14 East of Seneca Lake with Modified Rose 
Diagrams.  
  Explanation for modified rose diagrams in Figure 2.1-2. Map location 
shown in Figure 3.1-7. After Lugert et al. (2002) and Jacobi et al. (2002a, 
b). 
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FIGURE 3.1-15.  Enlargement #15 East of Seneca Lake with Modified Rose 
Diagrams.  
  Explanation for modified rose diagrams in Figure 2.1-2. Map location 
shown in Figure 3.1-7. After Lugert et al. (2002) and Jacobi et al. (2002a, 
b). 
 
FIGURE 3.1-16.  Enlargement #16 East of Seneca Lake with Modified Rose 
Diagrams.  
  Explanation for modified rose diagrams in Figure 2.1-2. Map location 
shown in Figure 3.1-7. After Lugert et al. (2002) and Jacobi et al. (2002a, 
b). 
 
FIGURE 3.1-17.  Enlargement #17 East of Seneca Lake with Modified Rose 
Diagrams.  
  Explanation for modified rose diagrams in Figure 2.1-2. Map location 
shown in Figure 3.1-7. After Lugert et al. (2002) and Jacobi et al. (2002a, 
b). 
 
FIGURE 3.1-18.  Enlargement #18 East of Seneca Lake with Modified Rose 
Diagrams.  
  Explanation for modified rose diagrams in Figure 2.1-2. Map location 
shown in Figure 3.1-7. After Lugert et al. (2002) and Jacobi et al. (2002a, 
b). 
 
FIGURE 3.1-19.  Enlargement #19 East of Seneca Lake with Modified Rose 
Diagrams.  
  Explanation for modified rose diagrams in Figure 2.1-2. Map location 
shown in Figure 3.1-7. After Lugert et al. (2002) and Jacobi et al. (2002a, 
b). 
 
FIGURE 3.1-20.  Enlargement #20 with Modified Rose Diagrams.  
  Explanation for modified rose diagrams in Figure 2.1-2. Map location 
shown in Figure 3.1-7. After Lugert et al. (2002) and Jacobi et al. (2002a, 
b). 
 
FIGURE 3.1-21.  Location of Tully Transect Along Seneca Lake in Figure 3.1-22.  
  Geological cross-section along the transect shown in Figure 3.1-22. 
Transect location also shown in Figure 1.2-1. 
 
FIGURE 3.1-22a.  Geological Cross-section of the Tully Formation.  
  Location shown in Figure 3.1-21. 
 
FIGURE 3.1-22b.  Enlargement of the Northern Portion of the Tully Transect Along 
Seneca Lake.  
  Note that the apparent dips for the cross-section that were measured from 
outcrops are consistent with the general dip inferred from correlations 
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among the outcrops. Thus, a fault is not necessary in this part of the 
transect to explain the large differences in site elevations of the Tully. See 
Figure 3.1-22a for location. 
 
FIGURE 3.1-22c.  Enlargement of the Southern Portion of the Tully Transect Along 
Seneca Lake, Fold Alternative.  
  Note that the apparent dips for the cross-section that were measured from 
outcrops are consistent with the general dip inferred from correlations 
among the outcrops. Thus, a fault is also not necessary in this part of the 
transect to explain the large differences in site elevations of the Tully. See 
Figure 3.1-22a for location. 
 
FIGURE 3.1-22d.  Enlargement of the Southern Portion of the Tully Transect Along 
Seneca Lake, Fault Alternative.  
  In this case the apparent dips for the cross section were rigorously applied, 
which can be used to infer a fault near site RDJ-59. See Figure 3.1-22a for 
location. 
 
FIGURE 3.1-23. Location Map for Field Sites and Insets that Display Modified Rose 
Diagrams of the Cayuga Lake Swath.  
  Green lineaments are Landsat lineaments from EarthSat (1997). 
 
FIGURE 3.1-24.  Inset A with Modified Rose Diagrams of the Cayuga Lake Swath.  
For location, see Figure 3.1-23. Modified rose diagrams show fracture 
frequency in the upper half and fracture intersection relationships in the 
lower half (see Figure 2.1-2).  
 
FIGURE 3.1-25.  Inset B with Modified Rose Diagrams of the Cayuga Lake Swath. 
For location, see Figure 3.1-23. Modified rose diagrams show fracture 
frequency in the upper half and fracture intersection relationships in the 
lower half (see Figure 2.1-2). 
 
FIGURE 3.1-26.  Inset C with Modified Rose Diagrams of the Cayuga Lake Swath.  
For location, see Figure 3.1-23. Modified rose diagrams show fracture 
frequency in the upper half and fracture intersection relationships in the 
lower half (see Figure 2.1-2). 
 
FIGURE 3.1-27.  Inset D with Modified Rose Diagrams of the Cayuga Lake Swath.  
For location, see Figure 3.1-23. Modified rose diagrams show fracture 
frequency in the upper half and fracture intersection relationships in the 
lower half (see Figure 2.1-2). 
 
FIGURE 3.1-28.  Inset E with Modified Rose Diagrams of the Cayuga Lake Swath.  
For location, see Figure 3.1-23. Modified rose diagrams show fracture 
frequency in the upper half and fracture intersection relationships in the 
lower half (see Figure 2.1-2). 
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FIGURE 3.1-29.  Inset F with Modified Rose Diagrams of the Cayuga Lake Swath.  
For location, see Figure 3.1-23. Modified rose diagrams show fracture 
frequency in the upper half and fracture intersection relationships in the 
lower half (see Figure 2.1-2). 
 
FIGURE 3.1-30.  Inset G with Modified Rose Diagrams of the Cayuga Lake Swath.  
For location, see Figure 3.1-23. Modified rose diagrams show fracture 
frequency in the upper half and fracture intersection relationships in the 
lower half (see Figure 2.1-2). 
 
FIGURE 3.1-31.  Inset H with Modified Rose Diagrams of the Cayuga Lake Swath.  
For location, see Figure 3.1-23. Modified rose diagrams show fracture 
frequency in the upper half and fracture intersection relationships in the 
lower half (see Figure 2.1-2). 
 
FIGURE 3.1-32.  Inset I with Modified Rose Diagrams of the Cayuga Lake Swath.  
For location, see Figure 3.1-23. Modified rose diagrams show fracture 
frequency in the upper half and fracture intersection relationships in the 
lower half (see Figure 2.1-2). 
 
FIGURE 3.1-33.  Inset J with Modified Rose Diagrams of the Cayuga Lake Swath.  
For location, see Figure 3.1-23. Modified rose diagrams show fracture 
frequency in the upper half and fracture intersection relationships in the 
lower half (see Figure 2.1-2). 
 
FIGURE 3.1-34.  Inset K with Modified Rose Diagrams of the Cayuga Lake Swath.  
For location, see Figure 3.1-23. Modified rose diagrams show fracture 
frequency in the upper half and fracture intersection relationships in the 
lower half (see Figure 2.1-2). 
 
FIGURE 3.1-35.  Inset L with Modified Rose Diagrams of the Cayuga Lake Swath.  
For location, see Figure 3.1-23. Modified rose diagrams show fracture 
frequency in the upper half and fracture intersection relationships in the 
lower half (see Figure 2.1-2). 
 
FIGURE 3.1-36.  Inset M with Modified Rose Diagrams of the Cayuga Lake Swath.  
For location, see Figure 3.1-23. Modified rose diagrams show fracture 
frequency in the upper half and fracture intersection relationships in the 
lower half (see Figure 2.1-2). 
 
FIGURE 3.1-37.  Inset N with Modified Rose Diagrams of the Cayuga Lake Swath.  
For location, see Figure 3.1-23. Modified rose diagrams show fracture 
frequency in the upper half and fracture intersection relationships in the 
lower half (see Figure 2.1-2). 
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FIGURE 3.1-38.  Inset O with Modified Rose Diagrams of the Cayuga Lake Swath.  
For location, see Figure 3.1-23. Modified rose diagrams show fracture 
frequency in the upper half and fracture intersection relationships in the 
lower half (see Figure 2.1-2). 
 
FIGURE 3.1-39.  Inset P with Modified Rose Diagrams of the Cayuga Lake Swath.  
For location, see Figure 3.1-23. Modified rose diagrams show fracture 
frequency in the upper half and fracture intersection relationships in the 
lower half (see Figure 2.1-2). 
 
FIGURE 3.1-40.  Inset Q with Modified Rose Diagrams of the Cayuga Lake Swath.  
For location, see Figure 3.1-23. Modified rose diagrams show fracture 
frequency in the upper half and fracture intersection relationships in the 
lower half (see Figure 2.1-2). 
 
FIGURE 3.1-41.  Inset R with Modified Rose Diagrams of the Cayuga Lake Swath.  
For location, see Figure 3.1-23. Modified rose diagrams show fracture 
frequency in the upper half and fracture intersection relationships in the 
lower half (see Figure 2.1-2). 
 
FIGURE 3.1-42.  Inset S with Modified Rose Diagrams of the Cayuga Lake Swath.  
For location, see Figure 3.1-23. Modified rose diagrams show fracture 
frequency in the upper half and fracture intersection relationships in the 
lower half (see Figure 2.1-2). 
 
FIGURE 3.1-43.  Inset T with Modified Rose Diagrams of the Cayuga Lake Swath.  
For location, see Figure 3.1-23. Modified rose diagrams show fracture 
frequency in the upper half and fracture intersection relationships in the 
lower half (see Figure 2.1-2). 
 
 
FIGURE 3.1-44.  Location Map for Field Sites and Combined Data Maps in the 
Cayuga Lake Swath.  
  Green lineaments are Landsat lineaments from EarthSat (1997). The 
Northern, Central, and Southern map areas are shown in figures 3.1-45, 
3.1-46, and 3.1-47, respectively. 
 
FIGURE 3.1-45.  Northern Combined Map in the Cayuga Lake Swath.  
  Although all sites are shown, the map displays rose diagrams for only 
fracture intensification domains (FIDs). See Figure 2.1-2 for explanation 
of the lower semi-circle on the rose diagrams. Solid green lineaments are 
Landsat lineaments from EarthSat (1997) that are confirmed by nearby 
FIDs. See Figure 3.1-44 for location of figure.  
 
FIGURE 3.1-46.  Central Combined Map in the Cayuga Lake Swath.  
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 Although all sites are shown, the map displays rose diagrams for only 
fracture intensification domains (FIDs). See Figure 2.1-2 for explanation 
of the lower semi-circle on the rose diagrams. Solid green lineaments are 
Landsat lineaments from EarthSat (1997) that are confirmed by nearby 
FIDs. See Figure 3.1-44 for location of figure.   
 
FIGURE 3.1-47.  Southern Combined Map in the Cayuga Lake Swath.  
  Although all sites are shown, the map displays rose diagrams for only 
fracture intensification domains (FIDs). See Figure 2.1-2 for explanation 
of the lower semi-circle on the rose diagrams. Solid green lineaments are 
Landsat lineaments from EarthSat (1997) that are confirmed by nearby 
FIDs. See Figure 3.1-44 for location of figure. 
 
FIGURE 3.1-48.  Inset A Display of FIDs in the Cayuga Lake Swath.   
For location, see Figures 3.1-44 and 3.1-45. Modified rose diagrams show 
fracture frequency in the upper half and fracture intersection relationships 
in the lower half. See Figure 2.1-2 for explanation of the lower semi-circle 
on the rose diagrams.  
 
FIGURE 3.1-49.  Inset B Display of FIDs in the Cayuga Lake Swath.  
For location, see Figures 3.1-44 and 3.1-45. Modified rose diagrams show 
fracture frequency in the upper half and fracture intersection relationships 
in the lower half. See Figure 2.1-2 for explanation of the lower semi-circle 
on the rose diagrams. 
 
FIGURE 3.1-50.  Inset C display of FIDs in the Cayuga Lake Swath.  
 For location, see Figures 3.1-44 and 3.1-45. Modified rose diagrams show 
fracture frequency in the upper half and fracture intersection relationships 
in the lower half. See Figure 2.1-2 for explanation of the lower semi-circle 
on the rose diagrams. 
 
FIGURE 3.1-51.  Inset D Display of FIDs in the Cayuga Lake Swath.  
 For location, see Figures 3.1-44 and 3.1-45. Modified rose diagrams show 
fracture frequency in the upper half and fracture intersection relationships 
in the lower half. See Figure 2.1-2 for explanation of the lower semi-circle 
on the rose diagrams. 
 
FIGURE 3.1-52.  Inset E Display of FIDs in the Cayuga Lake Swath.  
 For location, see Figures 3.1-44 and 3.1-45. Modified rose diagrams show 
fracture frequency in the upper half and fracture intersection relationships 
in the lower half. See Figure 2.1-2 for explanation of the lower semi-circle 
on the rose diagrams. 
 
FIGURE 3.1-53.  Inset F Display of FIDs in the Cayuga Lake Swath.  
 For location, see Figures 3.1-44 and 3.1-45. Modified rose diagrams show 
fracture frequency in the upper half and fracture intersection relationships 
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in the lower half. See Figure 2.1-2 for explanation of the lower semi-circle 
on the rose diagrams. 
 
FIGURE 3.1-54.  Inset G Display of FIDs in the Cayuga Lake Swath.  
 For location, see Figures 3.1-44 and 3.1-45. Modified rose diagrams show 
fracture frequency in the upper half and fracture intersection relationships 
in the lower half. See Figure 2.1-2 for explanation of the lower semi-circle 
on the rose diagrams. 
 
FIGURE 3.1-55.  Inset H Display of FIDs in the Cayuga Lake Swath.   
For location, see Figures 3.1-44 and 3.1-46. Modified rose diagrams show 
fracture frequency in the upper half and fracture intersection relationships 
in the lower half. See Figure 2.1-2 for explanation of the lower semi-circle 
on the rose diagrams. 
 
FIGURE 3.1-56.  Inset I Display of FIDs in the Cayuga Lake Swath.  
 For location, see Figures 3.1-44 and 3.1-46. Modified rose diagrams show 
fracture frequency in the upper half and fracture intersection relationships 
in the lower half. See Figure 2.1-2 for explanation of the lower semi-circle 
on the rose diagrams. 
 
FIGURE 3.1-57.  Inset J Display of FIDs in the Cayuga Lake Swath.  
 For location, see Figures 3.1-44 and 3.1-46. Modified rose diagrams show 
fracture frequency in the upper half and fracture intersection relationships 
in the lower half. See Figure 2.1-2 for explanation of the lower semi-circle 
on the rose diagrams. 
 
FIGURE 3.1-58.  Inset K Display of FIDs in the Cayuga Lake Swath.  
 For location, see Figures 3.1-44 and 3.1-46. Modified rose diagrams show 
fracture frequency in the upper half and fracture intersection relationships 
in the lower half. See Figure 2.1-2 for explanation of the lower semi-circle 
on the rose diagrams. 
 
FIGURE 3.1-59.  Inset L Display of FIDs in the Cayuga Lake Swath.  
 For location, see Figures 3.1-44 and 3.1-46. Modified rose diagrams show 
fracture frequency in the upper half and fracture intersection relationships 
in the lower half. See Figure 2.1-2 for explanation of the lower semi-circle 
on the rose diagrams. 
 
FIGURE 3.1-60.  Inset M Display of FIDs in the Cayuga Lake Swath.  
 For location, see Figures 3.1-44 and 3.1-46. Modified rose diagrams show 
fracture frequency in the upper half and fracture intersection relationships 
in the lower half. See Figure 2.1-2 for explanation of the lower semi-circle 
on the rose diagrams. 
 
FIGURE 3.1-61.  Inset N Display of FIDs in the Cayuga Lake Swath.  
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 For location, see Figures 3.1-44 and 3.1-46. Modified rose diagrams show 
fracture frequency in the upper half and fracture intersection relationships 
in the lower half. See Figure 2.1-2 for explanation of the lower semi-circle 
on the rose diagrams. 
 
FIGURE 3.1-62.  Inset O Display of FIDs in the Cayuga Lake Swath.  
 For location, see Figures 3.1-44 and 3.1-46. Modified rose diagrams show 
fracture frequency in the upper half and fracture intersection relationships 
in the lower half. See Figure 2.1-2 for explanation of the lower semi-circle 
on the rose diagrams. 
 
FIGURE 3.1-63.  Inset P Display of FIDs in the Cayuga Lake Swath.  
 For location, see Figures 3.1-44 and 3.1-47. Modified rose diagrams show 
fracture frequency in the upper half and fracture intersection relationships 
in the lower half. See Figure 2.1-2 for explanation of the lower semi-circle 
on the rose diagrams. 
 
FIGURE 3.1-64.  Inset Q Display of FIDs in the Cayuga Lake Swath.  
 For location, see Figures 3.1-44 and 3.1-47. Modified rose diagrams show 
fracture frequency in the upper half and fracture intersection relationships 
in the lower half. See Figure 2.1-2 for explanation of the lower semi-circle 
on the rose diagrams. 
 
FIGURE 3.1-65.  Inset R Display of FIDs in the Cayuga Lake Swath.  
 For location, see Figures 3.1-44 and 3.1-47. Modified rose diagrams show 
fracture frequency in the upper half and fracture intersection relationships 
in the lower half. See Figure 2.1-2 for explanation of the lower semi-circle 
on the rose diagrams. 
 
FIGURE 3.1-66.  Inset S Display of FIDs in the Cayuga Lake Swath.  
 For location, see Figures 3.1-44 and 3.1-47. Modified rose diagrams show 
fracture frequency in the upper half and fracture intersection relationships 
in the lower half. See Figure 2.1-2 for explanation of the lower semi-circle 
on the rose diagrams. 
 
FIGURE 3.1-67.  Inset T Display of FIDs in the Cayuga Lake Swath.  
 For location, see Figures 3.1-44 and 3.1-47. Modified rose diagrams show 
fracture frequency in the upper half and fracture intersection relationships 
in the lower half. See Figure 2.1-2 for explanation of the lower semi-circle 
on the rose diagrams. 
 
FIGURE 3.1-68.  Transect on West Side of Cayuga Lake that Compares E-striking 
Fracture Frequency to E-striking Landsat Lineaments from EarthSat 
(1997).  
For location of transect, see Figure 2.1-7. 
 
 19 
FIGURE 3.1-69.  Transect on the West Side of Cayuga Lake that Compares ENE-
Striking Fracture Frequency to ENE-Striking Landsat Lineaments 
from Earthsat (1997).  
For location of transect, see Figure 2.1-7. 
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